© 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 522 640 A1 



EUROPEAN PATENT APPLICATION 



© Application number: 92202001.1 
© Date of filing: 01.07.92 



© Int. CI. 5 : B41F 15/08 



© Priority: 05.07.91 NL 9101176 

© Date of publication of application: 
13.01.93 Bulletin 93/02 

© Designated Contracting States: 
AT BE CH DE ES FR GB IT LI NL 

© Applicant: STORK BRABANT B.V. 
Wim de Korverstraat 43a 
NL-5831 AN Boxmeer(NL) 

© Inventor: van Sas, Carolus Theodorus 
Johannes Allegonda 
20, Van Riebeeckstraat 
NL-5703 XK Helmond(NL) 
Inventor: van Akkeren, Franciscus Johannes 
Jacobus 



16, Klemmenstraat 

NL-6039 GT Stramproy(NL) 

Inventor: Teeuwen, Henricus Johannes 

1, Pastoor Deckersstraat 

NL-6003 MA Weert(NL) 

Inventor: van den Berg, Robert Johann 

34, Fagot 

NL-6644 AZ Ewijk(NL) 
Inventor: Nekkers, Jan Heico 
24, Heidehof 
NL-6591 XE Gennep(NL) 



© Representative: Timmers, Cornells Herman 
Johannes et al 

EXTERPATENT B.V. P.O. Box 3241 
NL-2280 GE Rijswijk(NL) 



© Screen printing device with continuous registering of rotating stencils. 
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© Screen printing device (2), comprising an end- 
less printing belt (4) on which a web of material (12) 
can be fixed temporarily, a printing belt drive device 
(10), and a number of rotary stencils (16, 18) driven 
by stencil drive devices (20, 22), the printing belt 
drive device being coupled to the stencil drive de- 
vices at a predetermined angle presetting thereof for 
a synchronous movement thereof. The device (2) 
also has a signal generation device (24) which can 
produce a signal forming a measure for a displace- 
ment of the printing belt (4). One or more markings 
(32) are provided on or in the printing belt (4) and 
can be detected by detectors (34, 36) securely fixed 
at predetermined intervals. A comparison device (38) 
compares the signal coming from the signal genera- 
tion device (24), during a displacement of a marking 
(32) on the printing belt (4) from one detector (34) to 
a next detector (36), with a predetermined reference 
signal (N REF ), following which a correction device 
(28) adjusts the angle presetting of one or more 
stencils (18) on the basis of the comparison result of 
the comparison device (38). 
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The invention relates to a screen printing de- 
vice for printing a web of material, comprising: an 
endless printing belt which is guided over a num- 
ber of rollers supported in a frame, on which print- 
ing belt the web of material can be fixed temporar- 
ily; a printing belt drive device which is coupled to 
at least one printing belt drive roller for driving the 
printing belt; a number of rotary stencils for apply- 
ing a pattern to the web of material; and stencil 
drive means which are coupled to each stencil for 
driving the stencils, the printing belt drive device 
being coupled to the stencil drive means at a 
predetermined angle presetting thereof for a syn- 
chronous movement thereof. 

Such a device is known, for example, from 
Dutch Patent Application 8,702,408. In this applica- 
tion the drive means for the stencils are mechani- 
cally coupled slip-free by means of a stepped 
alternating drive unit to a motor drive, which also 
drives a printing belt drive roller. 

It is also possible to couple the drive of the 
sienciis other than mechanically to the drive of the 
printing belt, for example as described in European 
Patent Application 0,396,924. From the latter pub- 
lication it is known to couple each stencil to its own 
electrical drive, while the coupling between the 
individual stencil drives and between the stencils 
and the printing belt drive device required for syn- 
chronous running of the stencils is achieved by 
electronic control means. 

Both the use of a mechanical coupling between 
the printing belt drive device and the stencil drive 
means and the use of an electronically produced 
coupling between the printing belt drive device and 
the stencil drive means make a highly accurately 
synchronised running of printing belt drive roller(s) 
and stencils achievable. 

The various stencils of the screen printing de- 
vice each serve to apply a specific pattern and/or a 
specific colour to the web of material to be printed, 
and for this purpose the stencils must be ac- 
curately brought into register prior to the printing 
process. This is generally carried out by hand with 
the screen printing device running at low speed. 
Registering the stencils prior to the printing pro- 
cess does not, however, by any means guarantee 
that the stencils will be in register at a later stage 
during the printing process. Various factors can be 
indicated which cause the stencils to be temporar- 
ily or permanently out of register, for example the 
drive roller wobbling, slipping of the printing belt 
over the printing belt drive roller, thickness vari- 
ations in the printing belt over its length, length 
changes in the printing belt, and temperature vari- 
ations causing the screen printing machine to in- 
crease or decrease in length locally or otherwise. It 
has therefore been necessary until now to carry out 
regular checks on the register of the stencils during 
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the printing process by a visual examination of the 
printed result, and to adjust it if necessary by 
changing the angle presetting of one or more sten- 
cils if a deviation is found. It must be remembered 
5 here that for certain applications deviations of 
0.0001 m are already inadmissible. 

The object of the invention is to provide a 
screen printing device by means of which continu- 
ous automatic registering of the stencils during the 
w printing process can be achieved, so that once the 
screen printing device has been registered, it can 
operate constantly at maximum capacity giving a 
high quality of printed material. 

A further object of the invention is to be able to 
75 use such a measure both in screen printing de- 
vices of which the printing belt drive device and the 
stencil drive means are mechanically coupled and 
where there is an electronic coupling between 
them. 

20 The screen printing device according to the 

invention to this end is characterised by signal 
generation means which can produce a signal for- 
ming a measure for a displacement of the printing 
belt; one or more markings placed on or in the 

25 printing belt which can be detected by detectors 
securely fixed relative to the frame at predeter- 
mined intervals; comparison means for comparing 
the signal coming from the signal generation 
means, during a displacement of a marking on the 

30 printing belt from one detector to a next detector, 
with a predetermined reference signal; and correc- 
tion means for adjusting the angle presetting of one 
or more stencils on the basis of the comparison 
result of the comparison means. A certain displace- 

35 ment of the printing belt in the device according to 
the invention is converted into a signal, preferably 
a number of pulses, by means of the signal gen- 
eration means, preferably a pulse generator. If the 
distance between two successive detectors is se- 

40 lected as this displacement, then the number of 
pulses generated between the passage of a mark- 
ing from one detector to the next detector must 
correspond to a number of pulses to be predeter- 
mined theoretically or in practice by means of a 

45 calibration measurement and generated during the 
displacement of the printing belt, which is checked 
by the comparison means. If the above two num- 
bers of pulses are not the same, one or more of 
the above factors disturbing the register of the 

so stencils at least in the region between the two 
successive detectors are obviously to blame. The 
deviation which has occurred is, however, known in 
number of pulses in the device according to the 
invention, which means that a stencil angle preset- 

55 ting correction can be carried out automatically. 

A measure of the displacement of the printing 
belt can, on the one hand, be generated by the 
signal generation means themselves or, on the 
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other hand, can be derived from the movement of 
the printing belt or devices directly or indirectly 
coupled to it. 

In particular, if it is a screen printing device in 
which the printing belt drive device and the stencil 
drive means are mechanically coupled, but also in 
the case in which this coupling is provided elec- 
tronically, it is advantageous to equip the signal 
generation means with a detector which is coupled 
to the printing belt, to a printing belt drive roller or 
to the first stencil, viewed in the direction of move- 
ment of the printing belt. 

In the case of a screen printing device in which 
the belt drive device and the stencil drive means 
are coupled electronically, independent signal gen- 
eration means providing a position setting signal for 
both the printing belt drive device and the stencil 
drive means can be used. This position setting 
signal is used, firstly, to achieve a synchronous 
runnng of the printing belt drive and the stencils 
and secondly, can be used advantageously for 
rnntintjous registering of the screen printing device 
a -r oidmg to the invention. 

The detectors are preferably disposed near the 
stencils, with the number of stencils and the num- 
ber of detectors being approximately equal. This 
means, for example, that a detector can be set up 
belcre each stencil, viewed in the direction of 
movement of the printing belt. The total number of 
detectors in this case is equal to the number of 
stencils. In this case, for example, the signal ob- 
tained when a marking passes from the first to the 
second detector, viewed in the direction of move- 
ment of the printing belt or the web of material, is 
used for checking the register of the second sten- 
cil, the signal obtained when a marking passes 
from the second to the third detector is used for 
checking the register of the third stencil, and so on. 
Of course, the angle presetting of the first stencil is 
not corrected, since the printed result on the web 
of material of the first stencil forms the starting 
point for the angle presetting of the other stencils. 

The distance between the markings on the 
printing belt is in general determined by the detec- 
tion accuracy of the detectors and the deviation 
which can develop within the interval between two 
markings. In a preferred embodiment the centre-to- 
centre distance between the markings is approxi- 
mately equal to or smaller than the centre-to-centre 
distance between the stencils. 

A particularly simple and reliable combination 
of marking and detector, a combination which is 
not affected by contamination occurring, is ob- 
tained if a marking is formed by a magnetic ele- 
ment, and each detector comprises a Hall probe. 

In other preferred embodiments, markings are 
detected optically. In particular, a marking is 
formed here by a hole provided in the printing belt, 



and each detector comprises a light-sensitive ele- 
ment which is provided at one side of the printing 
belt along the path of the hole and is sensitive to 
light transmitted by a light source at the other side 
5 of the printing belt along the path of the hole. On 
the other hand, a marking can be formed by a vane 
which is fixed to the printing belt and can interrupt 
light coming from a light source and directed to- 
wards a light-sensitive element. 
10 The invention is explained with reference to the 

drawing, in which: 

Fig. 1 schematically shows a screen printing 
device according to the invention with an elec- 
tronic coupling between the printing belt drive 
75 device and the stencil drive means, and which 
includes a block diagram for the control of the 
device; 

Figs. 2a - 2e show time charts of signals occur- 
ring in the comparison means; and 

20 Fig. 3 schematically shows a screen printing 
device according to the invention with a me- 
chanical coupling between the printing belt drive 
device and the stencil drive means, and which 
includes a block diagram for the control of the 

25 device. 

In the figures like reference numbers indicate 
corresponding parts with corresponding functions. 

Fig. 1 shows in perspective view a screen 
printing machine 2, comprising an endless printing 

30 belt 4 which is guided over two rollers 6 and 8 in a 
frame not shown in further detail. The roller 6 
serves only to guide the printing belt 4, while the 
roller 8 serves to guide and drive the printing belt 
4, and is driven by a suitable motor drive 10, for 

35 example an electric motor. The latter roller will 
therefore be described below as the printing belt 
drive roller 8. A web of material 12 is temporarily 
fixed, for example glued, on the top side of the 
printing belt 4, at the position of roller 6, so that the 

40 web of material 12 is carried along in the direction 
of arrow 14 when the printing belt 4 is moved over 
the rollers 6 and 8 by the motor drive 10. At the 
position of the printing belt drive roller 8 the web of 
material 12 is removed again from the printing belt 

45 4 and conveyed in a known manner to a drier or 
the like. While the web of material 12 fixed on the 
printing belt 4 is passing through the screen print- 
ing machine 2, a pattern is printed on the top side 
of the web of material 12 by means of rotary 

so stencils 16 and 18 also supported in the ab- 
ovementioned frame. For this purpose, the stencils 
16 and 18 are driven by respective motor drives 20 
and 22, it being ensured that the peripheral speed 
of the stencils is in a fixed relation to the speed of 

55 the printing belt 4. This is achieved by coupling a 
pulse generator 24 to the motor drive 10 of the 
printing belt drive roller 8, and by feeding the 
pulses generated by it to control units 26 and 28 
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for the motor drives 20 and 22, respectively. In 
principle, this ensures a synchronous running of 
the printing belt 4 and the stencils 16 and 18. For 
the pattern produced on the web of material 12 by 
the stencil 18 to be in register with the pattern 5 
applied by the stencil 16 on the web of material 12, 
the angle position a of the stencil 18 is preset 
relative to a reference angle position of the stencil 
16. 

The printing speed of the screen printing de- 10 
vice 2 is determined by feeding a speed reference 
signal V REF to a control unit 30 for the motor drive 
10. 

The printing belt 4 is provided with a number 
of markings in it in the form of magnetic elements 75 
32 which are provided, for example, at regular 
intervals; however, in general the intervals need by 
no means be regular. Disposed above the path of 
the markings 32 in the printing belt 4, before each 
stencil 16, 18, viewed in the direction of movement 20 
14 of the printing belt 4, is a detector 34, 36 
respectively, each provided with a Hall probe. 
When a marking 32 passes a detector, it produces 
in said detector a signal which is fed to a compari- 
son unit 38. The signal generated by the pulse 25 
generator 24 is also fed to comparison unit 38, as 
is a reference signal coming from a memory 40, 
which forms a measure for the number of pulses 
Nref - determined theoretically or in practice by a 
calibration measurement - to be received by com- 30 
parison unit 38 from pulse generator 24 while a 
marking 32 is passing from detector 34 to detector 
36. Therefore, as Fig. 2a shows, when a marking 
32 passes, detector 34 always produces a starting 
signal for counting the pulses coming from pulse 35 
generator 24. Some time later, the abovementioned 
marking then passes detector 36, and the latter 
produces a stop signal, as is shown in Fig. 2b. This 
stops the counting of the pulses coming from the 
pulse generator 24. The number of pulses thus 40 
determined is compared in the comparison unit 38 
with the number of pulses N REF fed in by memory 
40. 

The way in which this takes place is illustrated 
by Figs. 2c and 2d. After a delay time T D following 45 
receipt of a stop signal from detector 36, a load 
signal according to Fig. 2c ensures that the value 
N REF is loaded from the memory 40 into the com- 
parison unit 38, as Fig. 2d shows. After receipt of a 
starting signal coming from the detector 34 in the 50 
comparison unit 38, the number of pulses received 
from the pulse generator 24 is subtracted from the 
number of pulses N REF present in the comparison 
unit until a stop signal is received from the detector 
36. If the number of pulses N REF minus the number 55 
of pulses received from the pulse generator 24 
equals zero at that moment, the actual displace- 
ment of a marking 32 between the detectors 34 
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and 36 equals the displacement determined theo- 
retically or by means of a calibration measurement, 
and consequently the correction of the angle 
presetting a of the stencil 18 is zero. If the above- 
mentioned difference deviates in the positive or 
negative sense from the zero level, a proportional 
angle presetting correction signal Aa, illustrated in 
Fig. 2e, is fed to the control unit 28 of the motor 
drive 22 of the stencil 18, as a result of which the 
register of the stencils 16 and 18 is automatically 
corrected for the error occurring. 

Fig. 3 shows a screen printing device of which 
the motor drive 10 of the printing belt drive roller 8 
and the stencils 16 and 18 are mechanically coup- 
led. An adjustable coupling 42 is included in the 
mechanical coupling to the stencil 18, by which the 
angle or can be preset relative to that of the stencil 
16. 

The printing belt 4* is provided along one of its 
edges with through holes 44 lying at intervals from 
each other, while on either side of the printing belt 
4', along the path of the holes 44, light-sensitive 
detectors 46 and 48 and light sources 50 and 52, 
respectively, are placed. When a hole 44 in the 
printing belt 4' passes, the detectors 46 and 48 
provide a start signal and stop signal, respectively, 
to a comparison unit 54. The comparison unit 54 
then produces an angle presetting correction signal 
Aa on the basis of the detector signals, in the way 
already described for comparison unit 38 of Fig. 1 
and the corresponding Figs. 2a - 2e, for the auto- 
matic correction of any stencil register error occur- 
ring. 

It will be clear that the registering of more than 
the two stencils shown in Figs. 1 and 3 can take 
place entirely analogously to the way as that de- 
scribed. It is also possible either to have a start 
and stop signal generated at a certain position 
relative to a stencil by one detector, or to use two 
different detectors for these two functions. 

Claims 

1. Screen printing device (2) for printing a web of 
material (12), comprising: 

an endless printing belt (4; 4') which is 
guided over a number of rollers (6, 8) sup- 
ported in a frame, on which printing belt the 
web of material (12) can be fixed temporarily; 

a printing belt drive device (10) which is 
coupled to at least one printing belt drive roller 
(8) for driving the printing belt (4; 4'); 

a number of rotary stencils (16, 18) for 
applying a pattern to the web of material (12); 
and 

stencil drive means (20, 22; 10) which are 
coupled to each stencil (16, 18) for driving the 
stencils, the printing belt drive device (10) be- 
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ing coupled to the stencil drive means at a 
predetermined angle presetting thereof for a 
synchronous movement thereof, 
characterised by: 

signal generation means (24) which can 5 
produce a signal forming a measure for a 
displacement of the printing belt (4; 4); 

one or more markings (32; 44) placed on 
or in the printing belt (4; 4') which can be 
detected by detectors (34, 36; 46, 48) securely w 
fixed relative to the frame at predetermined 
intervals; 

comparison means (38; 54) for comparing 
the signal coming from the signal generation 
means (24), during a displacement of a mark- 75 
ing (32; 44) on the printing belt (4; 4') from one 
detector (34; 46) to a next detector (36; 48), 
with a predetermined reference signal (N REF ); 
and 

correction means (28; 42) for adjusting the 20 
angle presetting of one or more stencils on the 
basis of the comparison result of the compari- 
son means (38; 54). 

2. Device (2) according to claim 1, characteris- 25 
ed in that the signal generation means (24) 
generate pulses which can be counted in the 
comparison means (38; 54) and can be com- 
pared with a predetermined number of pulses 

(Nref)- 30 



7. Device (2) according to one or more of claims 
1 - 6, characterised in that a marking (32) is 
formed by a magnetic element, and each de- 
lector (34, 36) comprises a Hall probe. 

8. Device (2) according to one or more of claims 
t - 6, charactarised in that a marking is 
formed by a hole (44) provided in the printing 
belt (4'), and each detector (46, 48) comprises 
a light-sensitive element which is provided at 
one side of the printing belt along the path of 
the hole and is sensitive to light transmitted by 
a light source (50, 52) at the other side of the 
printing belt along the path of the hole. 

9. Device (2) according to one or more of claims 
1 - 6, characterised in that a marking is 
formed by a vane which is fixed to the printing 
belt (4; 4') and can interrupt light coming from 
a light source and directed towards a light- 
sensitive element. 



3. Device (2) according to claim 1 or 2, charac- 
terised in that the signal generation means 
(24) comprise a detector which is coupled to 
the printing belt (4), to a printing belt drive 35 
roller (8) or to the first stencil (16), viewed in 
the direction (14) of movement of the printing 
belt. 



4. Device (2) according to claim 1 or 2, charac- 40 
terised in that the signal generation means 

(24) provide a position setting signal for the 
printing belt drive device (10) and the stencil 
drive means (20, 22; 10). 

45 

5. Device (2) according to one or more of claims 
1 - 4, characterised in that the detectors (34, 
36; 46, 48) are disposed near the stencils (16, 
18), the number of stencils and the number of 
detectors being approximately the same. 50 



6. Device (2) according to one or more of claims 
1 - 5, characterised in that the centre-to- 
centre distance of the markings (32; 44) is 
approximately equal to or smaller than the 55 
centre-to-centre distance of the stencils (16, 
18). 
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